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DECLARATION OF RYOICHI DANSHO UNDER 37 C.F.R. §1-131 

Dear Sir: 

1. I, Ryoichi Dansho, am a patent engineer employed in the Intellectual Property 
Department of Sony Corporation ("Sony"). In the course of my employment for Sony, I was 
responsible for the preparation and filing of Japanese Patent Application No. P2002-330150, 
which was filed on November 14, 2002. 

2. This declaration is submitted to show the steps I took between August 20, 2002 
and November 14, 2002 in preparing and filing Japanese Patent Application No. P2002-330150 
and my work load during that time. 

3. In 2002, my duties included, among others, performing a review of submitted 
invention reports to determine whether to file a patent application. The initial review of an 
invention report included evaluating the level of importance of the invention, checking the 
novelty of the invention, and judging the necessity of the patent application. Based on these and 
other factors, a decision was then made on whether to file a patent application on the invention. 
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4. In 2002, 1 evaluated 105 different invention reports. A list of the matters I was in 
charge of, and their corresponding patent application numbers, is attached as Exhibit A. 

5. If a decision to file a patent application was made, I would then conduct 
discussions with both the inventor and a patent attorney in charge of drafting the patent 
application. The patent application would then be prepared based on the disclosed invention. 
Once a draft was prepared, the inventor and I would review the draft application and make any 
necessary additions or edits. 

6. My work is typical of that of other patent engineers within Sony in that about 20 
percent of my time is allocated to the review of new invention reports and the evaluation of them 
for application preparation purposes. The subsequent preparation of an application generally 
takes about an additional 2 months for a typical solid-state imaging device patent application. 

7. Before August 21, 2002, I received an Invention Report from Kiyoshi Hirata 
("Hirata Invention Report 11 ). A translated copy of the Hirata Invention Report is attached hereto 
as Exhibit B. I understand that a copy of this Invention Report, as well as a certification of 
translation, was also provided to the examiner on August 4, 2005 with the declaration of Kiyoshi 
Hirata. 

8. The Hirata Invention Report disclosed a method of manufacturing a solid state 
imaging device including forming a photosensor in the surface of a substrate (see e.g., page 2 of 
translated Invention Report, which states that "electric charges, into which received light is 
photo-electrically converted, are mixed with adjacent pixels . . ."), and forming a channel stop 
section on the side of the photosensor in the substrate by multiple times of ion implantation with 
multiple implantation energies (see e.g., page 1 of translated Invention Report, referring to "A 
channel stop structure in which multiple-stage implantation is carried out . . . by changing 
energy."), wherein the ion implantation area and/or the ion concentrations may be changed. 
(See, e.g., page 1 of Invention Report, items 3 and 4). 

9. After receiving the Hirata Invention Report, I proceeded to perform the usual and 
customary evaluation to determine whether a patent application on the disclosed invention was 
warranted and feasible in view of its novelty and importance. Based on my evaluation, a 
decision to proceed in filing a patent application was made on September 3, 2002. This is 
indicated in the Invention Report in the field next to "[Date of Decision] 11 on page 4. 
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10. A patent application based on the Hirata Invention Report was ultimately filed 
approximately two months later on November 14, 2002, nearly immediately after the patent 
application was completed. 

11. Between September 3, 2002 and the time of the filing, the patent attorney, Kyoshi 
Hirata, and myself worked diligently and expeditiously to prepare and file the Japanese patent 
application. After a decision was made to prepare a patent application, I had discussions with 
Kiyoshi Hirata and the patent attorney regarding the invention. The patent attorney then began 
drafting the specification and claims of the patent application. The drawings for the patent 
application were completed on October 3, 2002, as indicated on page 2 of the Hirata Invention 
Report in the fourth row under the heading "List of Attached Documents." The draft patent 
application was then reviewed by myself and Kiyoshi Hirata. The correction and editing of the 
application was completed on November 6, 2002, as indicated on page 2 of the Hirata Invention 
Report in the fifth row under the heading "List of Attached Documents." The patent application 
was then filed less than one week later on November 14, 2002. 
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I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to by true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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2900120 
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2900539 
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2900684 


2002148183 


2900688 


2002102108 


2900791 


2002235521 
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Not filed 
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•Proposer Information 



[Company 
Code] 


[ Inventor 
Code] 


[Proposer 
Name] 


[Belonged Section Name] 


000218 


100181 


Kiyoshi 
HI RATA 


IMNC* PAC* Planning 
Dept . • Planning 



Inventor Filling Space 



[Receipt Number] 


02903751 


[Date of Receipt] f 




[Proposal Number] 


200203-1636 


[Date of Submission] j 




[Title of 
Invention] 


Manufacturing Method of Solid-State Imaging Device 


[Summary of 
Invention 

( Invention 
Department ) ] 


As to a channel stop section which is used for partitioning 
off a pixel section in a solid-state imaging device, a 
conventional structure is of the structure that P type 
impurities are formed by identical energy, whereas in this 
invention, that structure is changed to another structure 
that energy is changed and ion implantation is carried out 
several times, so that it is possible to reduce a smear 
component which occurs due to a pixel peripheral surface 
side, and to suppress the color mixture phenomenon that 
adjacent pixel and photo-electrically converted electric 
charges are mixed. In addition, by changing an area to which 
ion implantation is applied with each energy, it is possible 
to suppress the above -de scribed phenomenon without narrowing 
a pixel area. It is the invention. 


[Project Name] 


01-PJ-108 


[Model Number] 0000000 
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Development Type 
Name] 




[Software 
Classification] 




[Development Status] 


De ve 1 opmen t / Tr i a 1 
Production Stage 


[Publicity Plan] 


No 


[Examination Request 
at the time of 
Filing (Proposer) ] 


Desired 


[Scheduled Day of 
Publicity] 




[Method of Publicity] 
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Inventor 
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ID 
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Report 
Preparation 


Company : 000218 Sony Corporation 

IMNC* PAC 
Belonging : NIM409D planning Dept # . 

Planning 
Inventor : 100181 Kiyoshi HI RATA 
Kiyoshi HIRATA 
E-mail : kiyoshi@shiba.sony.co.jp 


Company Name : 
Belonging Nam 
e : 

KANA Name : 
KAN J I Name : 
E-Mail : 


Obtained 


Tel: (Common to Registered* Unregistered) 



•List of Attached Documents 



Type 


File 


Size 


Prepared Date 


Receipt Number 
of Combined 
Child Matter 


Inventor 
Manuscript 


Channel stop multiple 
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implantation . doc 


55,296 
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Invention Report 
at the time of 
Receipt 


Invention report at 
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filing.htm 


10,?81 


( B 12:38:57 




Drawing 


02903751.tif 


438,784 


2002.10.03 16:24:02 




Check/Correction 
Material 


Channel stop multiple 
state implantation 
(revised) .doc 


47,104 


2002.11.06 16:38:05 




Others 


Modified 
manuscript . doc 


45,568 


2002.11.12 15:09:37 






Modification 
instruction. doc 


36,864 


2002.11.12 15:14:37 





•Prior Art Search 
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•Inventor Comment 

Searched by Channel Stop, Multiple Implantation, High Energy, 
but not found. 

Documents to be sent separately 

[List of paper documents to be sent separately] 
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■I Immediate Manager Filling Space 



[Company 
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Priority Processing 


[Foreign Filing 
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[Examination Request 

at the time of Filing ( Invention 

Department ) ] 


Not desired 


[Department 
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Patent Staff Filling Space 



[Receipt 
Number] 
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Receipt] 




[Filing Type] 
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Filing 
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[Original 
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ry 


[Filing 
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Own 
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ent 


[Title ( IP 
Dept . ) ] 


Manufacturing Method of Solid-State Imaging 
Device 


[Summary of 
Invention 

(ip 

Department ) ] 


As to a channel stop section which is used for 
partitioning off a pixel section in a solid-state 
imaging device, a conventional structure is of 
the structure that P type impurities are formed 
by identical energy, whereas in this invention, 
that structure is changed to another structure 
that energy is changed and ion implantation is 
carried out several times, so that it is possible 
to reduce a smear component which occurs due to a 
pixel peripheral surface side, and to suppress 
the color mixture phenomenon that adjacent pixel 
and photo-electrically converted electric charges 
are mixed. In addition, by changing an area to 
which ion implantation is applied with each 
energy, it is possible to suppress the above - 
described phenomenon without narrowing a pixel 
area. It is the invention. 


[Free Keyword] 




[JK Keyword] 
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Accepta 
nee 

Period 
0203 


Region 
Classif icati 
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Acceptance/Basic 
Handling Staff KL 


Handlin 
g Staff 
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[4 Laws] 
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Department ) ] 


No 
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[Request 
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[Office] 
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000218 
Sony- 
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In charge of 
Handling 
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Contact Point 
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Right Holder 
(Applicant) 
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[An inventor should make a copy of this paper and keeps it for 
himself /herself . ] 

[ INVENTION REPORT ( 2 ) ] 

[Point of Invention] 

This is a portion which becomes a column of [Scope of Claim 
for Patent] (Claims) in a specification of an application. 
When there are a plurality of points of an invention (claims) , 
please write all of them with addition of items 1, 2, 3, ... . 



1. A channel stop structure in which multiple-stage 
implantation is carried out between vertical direction pixels, 
by changing energy. 

2. A channel stop structure in which multiple-stage 
implantation is carried out between horizontal direction 
pixels and a vertical transfer section. 

3 . A channel stop structure in which ion implantation is 
carried out by changing a size with respect to each energy for 
channel stop, 

4. A channel stop structure in which ion implantation is 
carried out by changing P type impurity concentration at each 
energy . 
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[Prior Art and its Problem] 

This is a portion which becomes a column of [Prior Art] 
in the specification of the application. Please write prior 
art and its drawback by citing patent publications, documents 
etc. as far as possible. 



By the matter that a pixel size becomes smaller in an 
imaging device, a space between a vertical direction pixel and 
a horizontal direction pixel is narrowed, and in case of a 
conventional channel stop structure, there occurs the 
phenomenon that electric charges, into which received light 
is photo-electrically converted, are mixed with adjacent 
pixels (hereinafter, called as color mixture phenomenon) . In 
order to prevent the phenomenon, there is need to heighten 
energy for channel stop, but when energy is heightened to carry 
out ion implantation, it leads to deterioration of a smear 
phenomenon due to a surface side. 

In addition, by the matter that energy is heightened to 
carry out ion implantation, it becomes easy to occur diffusion 
of P type impurities, so that an electric charge storage area 
is narrowed and lowering of sensitivity and lowering of 
saturation signal quantity are brought about. 
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[INVENTION REPORT (3)] 

[Concrete Explanation of Invention] 

This is a portion which becomes a column of [Embodiment] 
in the specification of the application. Please explain in 
detail in accordance with the following procedures. 

1 . Please write an embodiment (apparatus /system in which the 
invention is used and entirety of a substantial section) 
which you believe is the best in order to realize this 
invention 

2. Please write structures, operations, workings of 
substantial sections of the invention in detail as far 
as possible. 

3 . Please write modification examples of the invention as 

many as possible. 
Note 1: Please write drawings, graphs, flow charts, etc. 

with reference numbers on attached separate papers, and 

please write explanations over citing the reference 

numbers . 

Note 2 : In case that there are technical reports etc . , please 
actively make use of them for supplement of the 
explanations. 



One example of a cross section of a structure of an imaging 
device sensor section is shown in Fig.l (cross section in a 
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vertical direction), Fig. 2 (cross section in a horizontal 
direction) . 

Normally, there is a possibility that, by expansion of an 
electric charge storage section (14) in a vertical direction 
(Fig.l) , a space between pixels is narrowed and (15) , in which 
there is no channel stop portion between pixels or ion 
implantation is applied only to its surface, is overlapped with 
an adjacent pixel to bring about a color mixture phenomenon. 
In addition, in a horizontal direction (Fig. 2), in the same 
manner, there is a possibility that , by expansion of an electric 
charge storage section (24) , (25) , in which ion implantation 
is applied only to its surface, is overlapped with an adjacent 
pixel to bring about a color mixture phenomenon. 

In order to suppress the color mixture phenomenon, there is 
need to apply ion implantation of P type impurities to a channel 
stop portion, deeply in a bulk depth direction, by increasing 
energy. 

In case that ion implantation is simply applied deeply in a 
bulk depth direction, concentration of P type impurities on 
a surface side for suppressing a smear component which occurs 
on a surface, becomes thinner, and it becomes easy to occur 
the smear phenomenon. 

A structure of applying ion implantation of P type impurities 
to horizontal direction and vertical direction channel stop 
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portions on multiple stages by changing energy, in order to 
suppress the smear component on the surface side and to suppress 
the color mixture phenomenon. 

In addition, such a structure that, on the occasion of carrying 
out ion implantation on multiple stages, energy is heightened 
as represented by Fig. 3, and thereby, an area of a portion to 
which ion implantation is applied is narrowed, and an area in 
which diffusion occurs at a deep portion in a depth direction 
is narrowed as much as possible, so as not to narrow a storage 
area . 

As described above, by configuring the multiple stage channel 
stop portion, an advantage of suppressing a Qknee phenomenon 
which is brought about by increase of photo-electrically 
converted electric charges is expected, besides suppression 
of the smear component on the surface side and suppression of 
the color mixture phenomenon with an adjacent pixel. 
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[INVENTION REPORT (4)] 



[Concrete Explanation of Invention] (continuation) 



[Advantage of Invention] 

This is a portion which becomes a column of [Advantage 
of the Invention] in the specification of the application. 
Please write advantages of the invention, which are predicted, 
as many as possible. 



There is an advantage of preventing the color mixture 
phenomenon that photo-electrically converted electric charges 
are mixed with adjacent pixels, by carrying out multiple stage 
ion implantation, with changing energy of a channel stop 
between vertical direction pixels and a channel stop between 
a horizontal direction electric charge storage section and a 
vertical transfer section. 

An advantage of preventing the color mixture phenomenon 
without narrowing an electric charge storage area and without 
lowering sensitivity and saturation signal quantity, by 
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reducing a size of ion implantation by high energy. 

An advantage of reducing fluctuation of an overflow 
barrier at the time that electric charges were stored and 
preventing Qknee, by. applying ion implantation to a channel 
stop with high energy. 

An advantage of suppressing a smear phenomenon due to a 
surface side and a smear phenomenon due to an inside of a bulk, 
by realizing the configuration that ion implantation is 
applied to a channel stop between a horizontal electric charge 
storage section and a vertical transfer section by changing 
energy . 



[When a paper space is not enough, please make use of an 
arbitrary paper such as a report writing paper, and write in 
detail as far as possible.] 
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[INVENTION REPORT (5)] 

[Drawing] 

As a general rule, please make use of this drawing writing 
paper. In this regard, however, if there is an existing 
drawing such as a design drawing, a CAD drawing, and a 
specification sheet, there is no problem to make use of it. 
In addition, there is also no problem to make use of it together 
with this drawing writing paper. 

[Fig.l] 

[Fig. 2] 

[When a paper space is not enough, please make use of an 
arbitrary paper such as a report writing paper, and write in 
detail as far as possible.] 



[Fig. 3] 
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